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PART ONE: RATIONALE
The topic of this unit of instruction was chosen based on my cooperating teacher’s yearly course scheduling. I was informed that I could choose either a reading or science unit during the first marking period. I chose science, based on the opportunity to incorporate interesting hands-on experiments. In the second month of the new school year, my cooperating teacher’s unit in science traditionally covers forests.. The textbook used in this class is been part of the standard curriculum for the fourth grade in the WCASD for the last several years. I used the teacher’s manual a starting point for planning my unit. I had a lot to learn about forests so I started compiling a bibliography. This topic is rich in resources and it would be impossible to encompass everything into a unit for fourth grade science students. The positive aspect of most textbooks (including the one I am using) is that they often include ideas for cross disciplinary activities
Since content objectives and outcomes are predefined in the teacher’s manual, I opted to meet PA standards, fulfill objectives, and ensure outcomes using a more creative approach to covering the material. I am interested in the theory behind Dale’s Cone of Experience (Fig. 1)), moving unilaterally between abstract and concrete experiences on different paths to learning. I wanted to direct, as best as possible, the unit’s content on a path from abstract experience to concrete experience. I diverged from the text and re-arranged the lesson order. I also modified a few lessons to fit the learning needs of my students and their interests.

Fig. 1
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There is a dictum in this particular fourth grade classroom set forth by the cooperating teacher. It’s known as “aim low,” meaning keep much of the instruction and subsequent assessment skewed toward lower order thinking and middle- to low-achieving students. There are appropriate times to extract higher order skills from students, but when the pressure of standardized test scores informs how public school curricula is implemented, it’s prudent for some teachers to be more conservative in instruction. That’s not to say that all learning should be by dull, pedantic, and predictable. On the contrary, I believe that my unit plan takes the topic of forests and makes it accessible to learners of all levels and interests. With such a wide variety of learning levels and big classroom numbers (27 students!), plenty of opportunities for cooperative learning exist. Students will not only practice methods of scientific investigation but sharpen critical thinking skills. Cross curricular activities will be implemented throughout the 12 lesson track in language arts, social studies, technology, and mathematics. The students will benefit from learning about forests using more abstract symbols and pictures first, and then gradually working toward a more concrete direct experience with owl pellet dissections, terrarium building, DVD presentations, and nature walks into a forest.

There is still opportunity for a motivated teacher to work within the constraints of standards based education and be creative and engaging for their students. The subject of science demands it, hence my preference to select it when offered the opportunity. 
PART TWO—UNIT CONCEPTS, GOALS, OBJECTIVES
Planning begins with assessing student learning levels, attitudes, strengths, and weaknesses.
My students represent a wide variety of learning levels and interests. I am culturally attuned to this age group. My own daughter is only a year younger than most of my fourth grade students, so I am aware of the dynamics of the nine to ten year old child. I know that boys and girls of this age have defined clear choices in how they spend their time outside of school. Sports, TV, computers, and video games, are the common denominator among boys and girls of this class. Whatever is the most visually dazzling, fast paced, loud, and raucous is preferred. These students are part of the on-going generations of computer literate creatures adjusted to the accelerated pace of information retrieval and dissemination. My group is the offspring of upper middle class suburbia with the means to access technology for the home. Thus, many students already are comfortable with multi-tasking skills. Among some of the lower SES students, a definite skills deficiency is noted with technology use. Since I am instructed by the cooperating teacher to “aim low” with this group, I am reluctant to immerse them in too many technology –based tasks that would take away time from basic instruction. The compromise is to keep the bulk of the technology operation in the hands of the teacher for this unit. Technology would still be used but as an enhancement, not a focus. This school district is in a very primitive stage in technology use. The lack of a central computer lab with a full time instructor is a major drawback.  There is no assurance that all students possess the same level of skills.

My students represent a wide variety of learning levels. There is a dictum in this particular fourth grade classroom set forth by the cooperating teacher. It’s known as “aim low,” meaning keep much of the instruction and subsequent assessment skewed toward lower order thinking and middle- to low-achieving students. There are appropriate times to extract higher order skills from students, but when the pressure of standardized test scores informs how public school curricula is implemented, it’s prudent for some teachers to be more conservative in instruction. That’s not to say that all learning should be by dull, pedantic, and predictable. On the contrary, I believe that my unit plan takes the topic of forests and makes it accessible to learners of all levels and interests. With such a wide variety of learning levels and big classroom numbers (27 students!), plenty of opportunities for cooperative learning exist. Students will not only practice all processes of scientific investigation (observation, classification, identification, prediction, inference, ) but sharpen language arts skills, fine art skills, math skills, and technology skills in a way this is engaging and fun. My students will benefit from learning about forests using symbols, pictures, and words, first, and then gradually working toward a more concrete direct experience with owl pellet dissections, terrarium building, DVD presentations, and nature walks into a forest.

The SES profile of this class is skewered toward the upper middle class. There is a smaller group of middle class and one lower middle class family receiving social services. The class may appear homogeneous statistically, but behaviorally and attitudinally, they are one eager bunch of kids wanting to learn and experience new things.

The profile of this class can be found at the end of this chapter.   
Goal 1 of this unit is to teach the basic steps of the scientific process: 
1. Observation

2. Comparison

3. Measuring

4. Communicating

5. Classifying/Ordering

6. Predicting

7. Inferring

8. Formulating and Using Models

9. Interpreting Data

10. Hypothesizing

11. Identifying/Controlling variables

12. Experimenting

At some point during the teaching of the 12 lessons in this unit, one the above skills will be used. Students of this age are still trying to understand scientific basics, hence, skills 

8 – 12 might prove more difficult to some to master. Keeping the “aim low” dictum somewhat in mind, the first seven skills would be used the most.
Goal 2 of this unit is to teach critical thinking processes:

1. Analyze the relationship among observed elements or data.

2. Synthesis of key information using deductive reasoning

3. Evaluating material and content and offering opinions.

4. Applying new ideas in new situations

5. Always asking questions.

6. Use imagination and creativity to generate ideas

7. Express ideas effectively in a logical order

8. Problem solving 
Developing critical thinking skills could prove problematic for certain students in this class. In my experience teaching this class in other subjects, synthesis, for example, is evidently difficult for many students. Making connections among disparate ideas is a slow process and will improve with practice, which is why a science unit must constantly reinforce critical thinking skills. .
Goal 3 of this unit is to be cross-curricular.

There are language arts, fine arts, mathematics, and social studies related applications throughout the 12 lessons in this unit. See Part Seven for descriptions of these applications.
Goal 4 of this unit is to have fun!   
Science must be hands-on, engaging, and fun, otherwise, nine to ten year olds will tune out like it’s a boring video game. The ability to maintain the attention spans of young people when you are a flesh and blood creature as opposed to an electronic device is challenging enough. This is part of the job of teachers to understand their students and adapt to their habits on a constructive and meaningful level.  
The lesson objectives for this unit are listed on the chart in Part Five.
	NAME
	STRENGTHS
	INTERESTS
	NEEDS
	FAMILY/CULTURE

	Anthony
	Outgoing personality and interested in learning. Loves sports and playing games. Loves to share knowledge in a positive way.
	Sports, TV, video games
	Improved recall on reading tests. Take more time completing assignments and tests.
	Dual parent household, upper middle class, Caucasian, has siblings 

	Alexander
	Above average intelligence. Enjoys school. Loves to share knowledge in a positive way.
	Reading computers, video games
	To be more socially outgoing, tends to withdraw to a few selected friends. Is new to school, adjustments positive
	Dual parent household, upper middle class, Caucasian, only child

	Evan 
	Extremely pleasant and outgoing personality. Enjoys school. Loves sports and playing games. Great sense of humor. Loves to share knowledge.
	Sports related media and collectibles. TV
	Is a BGL reader, to keep working at comprehension and fluency. To keep working on BGL math skills
	Dual parent household, bi-racial, middle class, dual working parents. Caucasian, Has sibling.

	Phillip
	Pleasant and courteous student. Takes delight in learning and being in this class. Loves sports and playing games.
	Sports, reading, playing with his cousins
	Is BGL reader. Math needs improvement. Reluctant to take responsibility for some actions. Has focusing and retention issue
	Dual parent household, middle class, Caucasian, Father is minister, mother is homemaker. Has siblings.

	Kasey
	Energetic and courteous young man. AGL student always trying to do the best work
	Reading, video games
	Focus and attention issue, possible attention deficit issues, physical tics. Take more time completing assignments.
	Dual parent household, bi-racial, upper middle class, dual working parents. Caucasian. Has sibling.

	Aundrea
	Does good work when focuses. Contributes to class discussions. Loves to share knowledge in a positive way.
	Reading and playing with friends
	Self control with social behaviors. Better control over focusing on her own work instead of others
	Single parent household. Hispanic, middle class, only child.

	Brock
	Intelligent and enjoys school. Is enrolled in LEEP program for gifted students. Loves to share knowledge in a positive way. 
	Sports, TV, video games. Loves to doodle.
	Better focus during activities which he has completed mentally ahead of the rest of the class. Take more time completing assignments.
	Dual parent household, upper middle class, Caucasian, father professional, mother homemaker, no sibling. 

	Kyle D.
	Cheery, friendly, outgoing, enjoys reading. Loves to share knowledge in a positive way.
	Sports, TV, video games. Loves to read and completes books quickly, l.
	Better focus and self-control while working in group activities and during lessons.  Take more time completing assignments.
	Dual parent household, dual working parents, upper middle class, Caucasian,

Older sibling

	Emily
	Friendly, outgoing, cooperative, and positive. Loves sports and playing games. Loves to share knowledge in a positive way.
	Reading, playing w/ friends, loves to draw, especially fashion models, doll collecting, learning
	Keep working at improving reading and math skills. Is OGL for all areas
	Dual parent household, upper middle class, Caucasian, father professional, mother homemaker,

Older sibling

	John
	Studious, responsible, loves school. Courteous and friendly. Intelligent. Loves to share knowledge in a positive way.
	Computers and video games, reading, learning.
	More socially outgoing. Tends to stick to a small group of friends.
	Dual custody households, upper middle class, Caucasian, younger sibling

	Kyle K.
	Pleasant and respectful. Follows directions and is cooperative. Loves sports and playing games.
	Sports, TV, video games. 
	To push himself more. Won’t take the time to think out a problem, would rather wait to have it explained for them.
	Dual parent household, upper middle class,

Father blue collar tradesman, mother professional, Caucasian, only child

	Seth
	Pleasant and eager to please. Enjoys school and is well-liked by other boys in the class. Loves sports and playing games.
	Sports, TV, video games, guitar playing.
	To work on focusing and behavioral issues. Needs to curb random talking during lessons and activities.  Take more time completing assignments. 
	Dual parent household, middle class, Caucasian, professional parents two siblings


	Morgan
	Bright, energetic, cooperative, and enjoys school. Loves sports and playing games. Loves to share knowledge in a positive way.
	Horses, playing with friends
	Keep working on present skills, no outward deficiencies or concerns.
	Dual parent household, upper middle class, Caucasian, father professional, mother homemaker

	Hannah
	Pleasant, easy going, cooperative. Great sense of humor. Loves to share knowledge in a positive way.
	Reading, doing art work, playing with friends, learning.
	Work on focusing issues and organization. Diagnosed ADD/ADHD with 504 plan. Making excellent progress.
	Dual parent household., upper middle class, Caucasian, both parents professionals (mother an art teacher), no siblings

	Daniel M.
	Bright, energetic, friendly.

Great sense of humor. Loves to share knowledge in a positive way.
	Sports, TV, video games, doodling, reading, learning
	Focus and organize. Take more time completing assignments.
	Dual parent household, dual working parents, middle class, Caucasian, one sibling

	Megan
	Intelligent, organized, dependable, mature for age. 
	Reading, drawing, playing with her friends, doll collecting
	To be more confident and to project better working in small group and whole class activities
	Dual parent household, father professional, mother homemaker, upper middle class, Caucasian. Has sibling.

	Liam
	Energetic, loves learning and sharing information with class and teacher. Loves sports and playing games.
	Sports, TV, video games, sailing, boating, learning.
	Work on focusing and staying on task. Diagnosed ADD with 504 plan. Making excellent progress
	Single parent/joint custody. Dual working parents. Middle class, Caucasian, only child. Lives with dad mostly, who is a teacher.

	Kyle P.
	Extremely intelligent, sociable, eager to please, loves reading and anything challenging. Is enrolled in LEEP gifted program.
	Sports, TV, video games, computer, learning
	Avoid being often stressed and frustrated and given to sudden emotional outbursts in class.
	Dual family household, working parents, upper middle class. Caucasian. Mom is an attorney. One younger sibling.

	Daniel R.
	Curious, bookish, outwardly sociable. Loves sports and playing games. 
	Sports, TV, video games, books, learning
	Better focus and self-control. ADD with 504 plan. More consistency with meds administration  
	Single parent household. Is often supervised by baby sitter. Mom has job with frequent international travel. SES undetermined.. Caucasian 

	Melanie 
	Respectful, courteous, cooperative, loves sports and playing games, loves learning and sharing information with class and teacher.
	Sports, TV, video games, learning
	Less influence by older sibling, possible negative influence on social behavior. OGL student across the board, stay consistent and engaged.
	Dual parent household, working parents, middle class, white Caucasian, older and younger siblings

	Dennis
	Warm, friendly, outgoing, loves sports and playing games, loves learning and sharing information with class and teacher. 
	Sports, TV, video games
	BGL in all areas, better focus and attention, more maturity in overall personal conduct, inconsistent assignment completion. 
	Dual parent household, dual working parent, upper middle class, Caucasian, two siblings.

	Nick
	Extremely bright, outgoing, loves sports and playing games, loves learning and sharing information with class and teacher. Enrolled in LEEP gifted program. 
	Sports, TV, video games, learning
	Better self-control with personal behavior. Limit the aggressiveness during recess games. Think more of others.
	Dual parent household, father professional, mom is homemaker. Caucasian. Three siblings.

	Sarah
	Loving, cheery personality. Loves playing games and sharing information with the class and teacher.
	Horses, TV, outdoor activities
	Focus and attention to her own work. Better self-control and performance on quizzes and tests.
	Dual parent household, dual working parent, middle class, Caucasian

	Dylan
	Extremely bright, quirky, affable, mature, eager to please. Loves playing games and sharing information with the class and teacher.
	Sports, TV, video games, outdoor activities
	Avoid stress and anxiety. Limit extra curricular activities. 
	Dual parent household. Father professional, mother homemaker. Upper middle class, Caucasian, older sibling.

	Shianne
	Kind, courteous, respectful, diligent, hard working.
	Reading, TV, playing with her brother, going to the park to play
	BGL in all areas. More time and extra tutoring for this student to succeed. Has extensive 504 plan. More self-confidence.
	Dual parent household, bi-racial, lower middle class, one parent employed, both parents mostly illiterate. Makes parent/home tutoring a near impossibility.

	Ellis 
	Eager to learn, eager to please, cooperative, energetic, inquisitive, loves learning, loves to share and interact with class and teacher. 
	Reading, TV, video games, sports collectibles,
	Is OGL in all areas, continue working and making progress. Better independent problem solving.
	Dual family household. Father professional, mother homemaker. Upper middle class, Caucasian, two siblings
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PART FIVE: STANDARDS
The standards used in unit plan are:

Science and Technology
PDE ST3.1.4.C—Recognize patterns that occur/reoccur in nature
PDE ST3.2.4.C—Recognize uses of scientific inquiry
PDE ST3.3.4.A—Know the similarities/differences among living things
PDE ST3.5.4.B—Know types and uses of earth materials
PDE ST3.7.4.E—Use a web browser
Arts and Humanity
PDE AH9.1.3.A—Know and use elements to create works in the arts, color, form/shape
PDE AH9.1.3.B—Recognize, use, and demonstrate arts elements and principles
Mathematics

PDE M2.6.3.A—Gather, display data using charts or graphs

Reading, Writing, Speaking, Listening

PDE R1.4.3.A—Write narrative piece with detailed descriptions of events
Civics and Government

PDE C5.4.3.E—Describe how nations interact to solve problems

PART SIX: Unit Schedule
Day 1/Lesson 1 – Introduction to the unit and pre-test administration. KWL students on forests and what they represent, since it’s likely that every student has stood in a forest at some point in their lives. This lesson is the most symbolic and abstract. Just one physical object for the anticipatory set—the pine cone—is used. Many ideas about what a forest actually represents are shared. The pre-test compiled all those thoughts and ideas into an assessment.

Day 2/Lesson 2 – Rainfall and Climate – this lesson features 2D word maps that required students to color code geographic locations where heavy rainfall, heavy forestation, and different climates occur. The color coded areas were to be compared and connections were to be made concerning the relationship between rainfall, climate, and forest growth. The Use of maps made this lesson less abstract as lesson 1. The use of crayons or colored pencils in this lesson was a prelude to the more extensive use of art materials over the next three lessons. Social studies are incorporated in a discussion as to why some areas of high rainfall and tropical climate have no forest growth. Mankind’s influence on the environment has implications affecting their community, via industrialization and commercialization of the rain forest raw resources.

Day 3 -- “Rain Forest and Climate” quiz  

Day3/Lesson 3 – Introduction to Deciduous forests. More tree samples with greater detail are shown to class. Different varieties of leaves, ferns, wild flowers, are shown to illustrate forest layers are shown as the anticipatory set and used throughout the lesson as a reference. Samples are also distributed to the class to touch and observe more closely More samples means less abstraction. More physical contact means less abstraction. The lesson includes worksheet questions and a task to illustrate deciduous forest layers. This activity incorporated art skills.

Day 4/Lesson 4 – Introduction to Coniferous forests. This lesson followed the same structure as Lesson 3. I believe there was a need to establish consistency in learning the three types of forests, so the sequence of instruction matched the previous day’s sequence. Coniferous forest samples are shown and distributed. The lesson concluded with worksheets questions and a task to illustrate the coniferous forest layers. This activity incorporated art skills. Students are also asked to make comparisons to deciduous forests

Day 5/Lesson 5 – Introduction to Rain forests. Since I had no physical objects, I used web-based graphics and Quicktime movies to provide the anticipatory set. The music mixed into the background of the slides was indigenous tribal music.  This all is another step up toward the concrete/cognitive end of Dale’s Cone of Experience.  The sequence remains the same as Lessons 3 and 4. Students will again answer worksheet questions and illustrate the rain forest layers. Again, students are asked to make comparisons with the previous coniferous and deciduous forests. The consistency of the worksheet strategy with the similarly worded questions and the follow up illustration hopefully makes learning about three elements more easy, instead of treating each type of forest to a different styled lesson.

Day 6 -- “Forest Types” quiz  

Day 6-7/Lesson 6 – Variety of forests and bean sorting – I changed the order of this lesson from how it was presented in the teacher’s manual. Instead of using this lesson prior to the introduction to the greater varieties of species indigenous to the rain forest, I used it to reinforce the contrast among all three forests. A math application of counting to and over 100 is used, as it is not uncommon to have to sort and classify over two hundred beans. To help lower ability learners, they were teamed up with higher ability learners in the sorting and classification. This was necessary to complete the lesson in two days. The first day the students sorted, classified, and counted the beans that represented the deciduous and coniferous forests. The second day, the beans representing the rain forest were handled the same way. This lesson involves higher cognitive thinking because the beans are symbols of forest varieties. 

Day 8/Lesson 7 – Food Chains – now that the students have hopefully understood the comparisons and contrasts among all three forest types, they can build upon that knowledge by learning about the forest eco-systems and food chains. Again, social studies are applied in discussing whether or not forest ecosystems are reminiscent of human communities. The concept of what constitutes a community is discussed, whether it be human or plant or animal. More art skills are applied to illustrating a simple four step forest food chain.
Day 9 – “Food Chain” quiz
Days 9&10/Lesson 8 – Owl Pellet Dissection – takes the more abstract concept of the forest food chain from Lesson 7 and moving to a more concrete investigation.  Students will dissect sterilized material and carefully separate bone from fur. They classify different bones in order to follow a diagram and put together a basic 2 dimensional assembly of the skeleton. This lesson is a synthesis of all the previous knowledge about forests and eco-systems. This sets up the next lesson, as we move observing non-living organism to observing lives ones created in the terrarium.  
Day 11/Lesson 9-- Building a Terrarium – moving further from abstract to concrete, a live forest model will now be constructed based on knowledge from past lessons. Forest layers are already known. Eco-systems and communities have been introduced. Now combine that knowledge into the creation of an actual small scale community with living and non-living items that could be found in a forest. Plants of different sizes represent different layers. Low grade insect life is introduced to represent animal life. Grass is planted to show growth and provide food for insects. The terrarium observations incorporate language arts as two writing samples will be collected and graded based on raw data gathered over a two week period

Day 12/Lesson 10 – Field Trip Briefing – Organization of this lesson is critical, so an entire class period is devoted to outlining procedures that will be followed in the field. The next step toward higher cognition and concreteness is used with the DVD movie of walking through a deciduous and coniferous forest. The forests depicted on the DVD are identical to the ones that will be visited during the field trip. A field trip is the next step above creating a model, which will lead to direct experiences.

Day 13/Lesson 11 – Field Trip/Nature Walk—the capstone of this unit plan. This lesson combines all previous knowledge into a direct experience outside the classroom. Students observe aspects of the forest community, its living and non-living things, how deciduous leaves transfer water, and various tree layers. They will use most all their senses during the field observations. This lesson represents the highest cognitive level of thinking and concrete reality. The field trip could also fulfill a physical education component by providing an opportunity to exercise via walking.

Day 14/Lesson 12 – Unit test review – A most effective means to review material for test for this age group is playing games and creating word puzzles. The students incorporated known computer skills to create word puzzles on-line. When a test review covers the objectives and outcomes, plus retains a sense of fun, it has succeeded in its purpose. The CLOZE sentences are taken from the language arts curriculum.


Day 15 – Unit Test – 7 items, short answer, essay, matching. More inclined to low order thinking, more recall of facts and concepts, reflecting a co-op preference.   

PART SEVEN: LESSON PLANS

SCIENCE   Grade 4   Day 1   Lesson 1



EXPLORING FORESTS

Introductory Lesson

STANDARDS FOLLOWED:


PDE ST3.1.4.C—Illustrate patterns that occur and reoccur in nature
PDE ST3.2.4.C—Recognize and use elements of scientific inquiry
PDE ST3.3.4.A—Know the similarities and differences among living things.
OBJECTIVES: 

1. Identify the functions of forests in relation to the earth’s natural processes. 

ANTICIPATORY SET:

1. Ask students what natural elements do they see when they’re on the playground during recess. Show pinecones, branches, acorns, etc. Students identify objects as part of forests 

PROCEDURE: 

2. Students go to world map and identify the location of a forest area.

3. Give pre-test. See attached sheet. Pre-test questions should be given orally as well for auditory learners. 

MATERIALS:

1. Pre-test worksheets

2. Bag of pinecones, branches, acorns, etc.

3. world maps

ASSESSMENT:

1. Unit pre-test is given during lesson and then collected. This will not be graded, but used for research purposes only. This information will be used to predict student’s future performance
CLOSURE:

1. Students will share aloud selected pre-test answers with class.

EVALUATION: 

It is both exciting and worrisome to start a new instructional unit. You can’t be sure if you are going to start off the unit generating the right amount of interest and wonderment. Traditional scientific lessons that include rain forest study are a much easier sell. I did not have any problem stirring interest in my forest artifacts and series of questions about their origin. I’ve learned that students do not have the map skills that I thought they would. I underestimated this skill completely. I didn’t know that by fourth grade, they have only identified continents. I have to stop gauging what 10 year olds know based on my daughter’s experience. Private and public schools teach things at different grade levels, I’m finding out. 

This lesson took two days because too many students were having problems understanding the data on the rainfall worksheets. I thought it would be wise to quiz them to assess what they’d hopefully learned. 

SCIENCE   Grade 4   Day 2  Lesson 2


EXPLORING FORESTS
Rainfall and Temperature Connection

STANDARDS FOLLOWED:


PDE ST3.1.4.C—Illustrate patterns that occur and reoccur in nature

PDE ST3.2.4.C—Recognize and use elements of scientific inquiry
PDE ST3.3.4.A—Know the similarities and differences among living things
PDE C5.4.3.E—Describe how nations interact to solve problems

OBJECTIVES: 

2. Identify how temperature and rainfall affect forest growth.

ANTICIPATORY SET:

4. A potted plant simulates a tree. The plant is watered. Predict how the water affects growth. Predict how the temperature in the classroom could affect growth. Place potted plant by the window. Predict any changes.

PROCEDURE: 

5. “Forests and Rainfall” handout. Color code rainfall and forest areas.

6. World map handout. Color code temperature zones.

7. Review text material to supplement discussion.

MATERIALS:

4. Handouts reprinted from teacher’s manual.

5. colored markers

6. potted plant

7. spray bottle of water

ASSESSMENT:

2. Handouts collected and graded. The success of students understanding the lesson will be evident by the clarity of their answers on the worksheet. There may be more time needed to reinforce lesson concepts
CLOSURE:

2. Can anyone make the connection between rainfall, climate, and forests?
EVALUATION:

I noted great student interest in the constant spraying of my potted plant whenever I said the words rainfall and forest. I liked the way I was able to punctuate a thought with a spray of the water bottle. The visual was strong but once the lesson began, too many students were losing the connection between rainfall and climate. Some students were already thinking we were studying the rain forest, because of the use of the words rain and forest in a different context. It’s going to be challenging to ensure that the students make this connection between rainfall, climate, and forests. I’d estimate that only 2/3 of the class is getting this right now. I may have to take an extra day to reinforce this topic. I’m not sure if the maps supplied by the text book are making it clear for the students, especially the concept of overlaying sheets of paper to see two images blend into one. If I do this again, I’ll give a mini-lesson on the concept first before having students work with the maps.  

SCIENCE  Grade 4   Day 3  Lesson 3


EXPLORING FORESTS

Deciduous Trees

STANDARDS FOLLOWED:


PDE ST3.1.4.C—Illustrate patterns that occur and reoccur in nature

PDE ST3.2.4.C—Recognize and use elements of scientific inquiry
PDE ST3.3.4.A—Know the similarities and differences among living things
PDE AH9.1.3.A—Know and use elements to create works in the arts, color, form/shape

PDE AH9.1.3.B—Recognize, use, and demonstrate arts elements and principles

OBJECTIVES: 

3. Identify characteristics of deciduous (broadleaf) forests that grow in temperate zones. .

ANTICIPATORY SET:

8. Review from previous lesson why some climate zones with high forest growth have areas without any forest growth. Make list on whiteboard. Record list in notebooks.

9. Samples of broadleaf foliage will be shown. Observe and identify characteristics of leaf samples. Predict what happens to leaves in the fall season. What changes might be observed? Predict what colors could be observed in the leaf sample.

PROCEDURE: 

10. List student responses regarding what trees they’ve observed and what changes occur during the fall season.

11. Identify key vocabulary words on whiteboard—deciduous, broad and flat, chlorophyll, canopy layer, understudy layer, shrub layer, herb layer. These terms should be recorded in science notebooks.

12. Illustrate the first part of the assessment with the students.

13. Assign pg E18-E19 for homework

MATERIALS:

8. Leaf samples

9. Sheets of white paper

10. Colored pencils/crayons

ASSESSMENT:

3. Worksheet (see attached). Illustrate the four layers of plants in a deciduous forest. Include one animal that might be found in each layer. The sheet will be graded on amount of correct answers plus accuracy of the illustration. All labels of forest layers must be present to earn full points.  

CLOSURE:

3. Connect to upcoming nature walk. What kind of forest are we going to visit? Have you ever walked in a forest to observe nature?

EVALUATION: Since this type of forest is very familiar to the student’s experience, the characteristics were more easily learned. I could correlate the amount of questions asked post-lesson to the speed in which students were able to answer the worksheet questions and begin on the color illustration of the forest. Students love to draw and color. I’m trying to ingrain knowledge of forest characteristics via art. This is a pattern of instruction that I will use for each forest type. I’d rather not fall into the trap of possibly overexposing the rainforest instruction to the detriment of the other two forest types.   

SCIENCE
Grade 4        Day 4      Lesson 4


EXPLORING FORESTS
Coniferous Trees

STANDARDS FOLLOWED:


PDE ST3.2.4.B—Use the five senses to identify objects in the world
PDE ST3.1.4.C—Illustrate patterns that occur and reoccur in nature

PDE ST3.2.4.C—Recognize and use elements of scientific inquiry
PDE ST3.3.4.A—Know the similarities and differences among living things
PDE AH9.1.3.A—Know and use elements to create works in the arts, color, form/shape

PDE AH9.1.3.B—Recognize, use, and demonstrate arts elements and principles

OBJECTIVES: 

4. Identify characteristics of coniferous forests that grow in temperate zones. 

ANTICIPATORY SET:

14. Samples of coniferous trees are shown. Observe and identify characteristics of leaf samples. Predict what happens to leaves in the fall season. What changes might be observed? Contrast to deciduous leaves. Are they the same or different? 

PROCEDURE: 

15. List student responses regarding comparisons and contrasts between coniferous and deciduous trees.

16. Identify characteristics of coniferous trees, less rainfall required (waxy coating), cooler climate.

17. Describe the two layer characteristic of coniferous forests and contrast to the four layer characteristic of the deciduous forest. 

18. Identify key vocab words on whiteboard—coniferous, long, thin, waxy, canopy layer, forest-floor layer.

19. Assign pg E20-E21 for homework. 
MATERIALS:

11. Leaf samples

12. white paper 

13. colored pencils/crayons

ASSESSMENT:

4. Worksheet (see attached). Illustration of coniferous forest layers. The sheet will be graded on amount of correct answers and accurate rendering of a coniferous forest. All labels in the forest must be present to earn full credit.
CLOSURE:

4. Name two things you learned today about coniferous forests.
EVALUATION: 
The familiarity of this forest type made this lesson go smoothly. The concept of the waxy coating was difficult for some to grasp until I reminded them of the sticky nature and the smell of what they identified as pine tar. I told them that this was the material that kept a coniferous tree green all year. They needed to get that gooey stuff on their hands, so I passed out some pine branches and had them handle them for a few seconds before passing them on. Later that all complained to wash their hands but I wanted that pine tar to remain on their hands for few more minutes to reinforce the lesson about waxy coating and what makes it unique to coniferous trees. 

SCIENCE     Grade 4     Day 5   Lesson 5
EXPLORING FORESTS

Rain Forest

STANDARDS FOLLOWED:


PDE ST3.1.4.C—Illustrate patterns that occur and reoccur in nature

PDE ST3.2.4.C—Recognize and use elements of scientific inquiry
PDE ST3.3.4.A—Know the similarities and differences among living things
PDE AH9.1.3.A—Know and use elements to create works in the arts, color, form/shape

PDE AH9.1.3.B—Recognize, use, and demonstrate arts elements and principles

PDE C5.4.3.E—Describe how nations interact to solve problems

OBJECTIVES: 

5. Identify characteristics of rain forests that grow in tropical zones. 

6. Identify the four layers of plants in the rain forest.

7. Compare the varieties of plants and animals to deciduous and coniferous forests.

ANTICIPATORY SET:

20. A CD-R slide show of rainforest images (with sound) will be shown to the class via laptop and projector. There are also some Quicktime movie clips to show of the rainforest. 
PROCEDURE: 

21. An on-going Q & A will be conducted with students throughout slide show.

22. Identify the four layers of the rain forest—emergent layer, canopy layer, understory, and forest-floor.
23. Identify plant and animal diversity of rain forest environment by reviewing “Variety in Forests” lesson

24. Distribute rain forest handout and complete in class. Incomplete worksheets assigned as homework.

25. Distribute and explain extra credit packet.

MATERIALS:

14. CD-R, laptop, and projector

15. Handouts (2) 

16. colored pencils/crayons

ASSESSMENT:

5. Answer worksheet questions (see attached). Complete illustration of rain forest layers. Like the worksheet for deciduous and coniferous trees, students should begin to be able to note more contrasts and similarities.
CLOSURE:

5. In what ways are the layers of a rain forest the same as a deciduous or coniferous forest?

EVALUATION: 

This lesson’s use of A/V went very smoothly. I took the precaution of burning a presentation of images and movies onto a CD-R. I will not depend on the precarious nature of the school’s wireless network. I know from experience that networks are not 100% reliable. An expert teacher develops those alternate plan B’s whenever possible. Had this been a computer class lesson crossing over into science, the wireless internet connection would have to have been used for everyone to access the same images. However, for this anticipatory set, the pacing had to be quick and efficient. The CD-R ensured against problems. By this time, the students are internalizing forest layers more easily because of the repetitive pattern among the three different forests covered in this unit. Keeping the dialogue lively during the slide show reduced the issues with attention span in a dark classroom.
SCIENCE     Grade 4   Day 6 & 7    Lesson 6


EXPLORING FORESTS
Bean Sorting and Variety of Forests

STANDARDS FOLLOWED:


PDE ST3.1.4.C—Illustrate patterns that occur and reoccur in nature

PDE ST3.2.4.C—Recognize and use elements of scientific inquiry
PDE ST3.3.4.A—Know the similarities and differences among living things

PDE ST3.5.4.B—Identify and sort earth materials

PDE M2.6.3.A—Gather organize data using charts, graphs
OBJECTIVES: 

8. Identify the difference in the variety of tree species between deciduous, coniferous, and rain forests.

ANTICIPATORY SET:

26. Identify the process of sorting different items by showing a bowl of different coins. A student will demonstrate the process of sorting as a sample demonstration. Remind the student that each coin represents a different value. Connect this with the lesson activity, where beans will represent different types of trees.

PROCEDURE: 

27. Place the 15 bean assortment into one bowl. Place the 3 bean assortment into another.

28. Mark the 15 bean bowl as “1”. Mark the 3 bean bowl as “2”.

29. Explain that bowl 1 represents a rain forest and that bowl 2 represents a deciduous forest.

30. Students work in pairs. They scoop a cup from each bowl, make a small pile on their desk tops, then separately sort the contents of each cup. They will end up with either 15 or 3 piles, depending on which bowl they draw from.

31. The bean count will be recorded on their data sheets (see attached)

32.  REMIND STUDENTS NOT TO MIX VARIETIES!

33. The varieties of beans will be identified with the instructor’s help

34. Interpret data via Closure step questions 

MATERIALS:

17. 15 bean and 3 bean assortment

18. 2 bowls

19. clipboards

20. marker

21. note cards

22. pencils

23. cups

ASSESSMENT:

1. Collect completed data sheets. Check notebook entries answering closure questions.  The data sheets should be completed with at least three varieties sorted and classified in the one bowl and at least ten sorted and classified in the other bowl. The notebook entries should reflect an understanding of the lesson concepts.
CLOSURE:

2. Ask students these questions (answers will be written in notebooks): 

a. Which forest has more trees of one kind? How many?

b. Which forest would suffer more damage if the trees represented by the black beans died from disease?

c. How would the greater variety of trees affect animal life?
EVALUATION:

The students loved this activity. Sorting and classification are foundation skills in scientific investigation and this lesson implements both effectively. Students were quickly able to make the connection between bean varieties and forest types. I personally never thought of the rainforest that way myself so the lesson was instructive for me as well. Some students were occupied enough with the sorting and classifying aspects of the beans that I don’t believe they ever had the opportunity to make big connection. There are a few big lesson connections dispersed throughout this unit that I’m not sure everyone is making. Perhaps if I could take three days per lesson, but of course, that’s not going to happen. It’s always a search to make the unknown understood most simply for any certain age group.  

SCIENCE   Grade 4    Day 8    Lesson 7


EXPLORING FORESTS
Food Chains

STANDARDS FOLLOWED:


PDE ST3.1.4.C—Illustrate patterns that occur and reoccur in nature

PDE ST3.2.4.C—Recognize and use elements of scientific inquiry
PDE ST3.3.4.A—Know the similarities and differences among living things
PDE AH9.1.3.A—Know and use elements to create works in the arts, color, form/shape

OBJECTIVES: 

9. Identify characteristics of a simple forest food chain and the plants and animals that comprise it.

10. Identify key concepts like community and ecosystem. 

.

ANTICIPATORY SET:

35. A length of paper chain is shown. Each link is one of three colors. Ask what makes it work and how its design is significant. Students should be able to identify that a chain is a series of links joined together in a series. Connect each link to a plant or animal. Again, like the bean sorting exercise, this lesson will adopt a symbolic representation to teach the idea of forest food chains as part of a community and ecosystem..  

PROCEDURE: 

36. Selected students can take turns reading aloud page E35.

37. Identify key vocabulary words: community and ecosystem  

38. Instructor will lead the students in drawing a forest food chain, starting with the sun, to plant life, to a mouse, to a wolf. The instructor will draw on the white board, the students in their science spirals.

39. Instructor asks students if they can think of any other forest food chains and write them as a list.

40. Use the paper chain model and discuss what could happen if the food chain “breaks” and misses a “link.” Connect this to deer overpopulation in Chester County.

41. play the Food Chain/Web game.

MATERIALS:

24. paper, scissors, tape to make chain
25. Food Chain/Web game (organism cards, ball of colored yarn)
ASSESSMENT:

6. Successful participation in the Food Chain/Web game. The student should have had the organism listed on their card included in the chain.
7. Check work in science notebooks. Note the accuracy of the food chain illustration and the correct labeling
CLOSURE:

6. Why are plants a part of every food chain? Why are animals a part of every food chain? Why is the sun the starting point of the food chain?
EVALUATION:  

The paper chain was the best visual I could think of to symbolize the interconnectedness of nature. I used only three colors of construction paper to reinforce the idea that this unit covers three different forests. The moment that I ripped apart some chain links at the moment I said “upset the food chain” was great theater. I knew that their attentions were focused. Drawing a simple four stage forest food chain on the white board with the students served the appropriate pace for this part of the lesson. Modeling teacher behavior during a lesson is so important. I know I will be including items on the exam that reflect content from this lesson.

Students enjoyed the Food Chain/Web game. It was important to ensure that all students got to participate. I would throw the ball of yarn at a student who didn’t get a chance before. This activity works better with smaller groups.
SCIENCE   Grade 4    Day 9&10    Lesson 8

EXPLORING FORESTS

Owl Pellet Dissection

STANDARDS FOLLOWED:


PDE ST3.1.4.C—Illustrate patterns that occur and reoccur in nature

PDE ST3.2.4.C—Recognize and use elements of scientific inquiry
PDE ST3.3.4.A—Know the similarities and differences among living things

OBJECTIVES: 

11. Identify the process of an owl’s food digestion.

12. Identify characteristics and composition of owl pellets and how they are representative of the owl’s role in the forest food chain and ecosystem.

.

ANTICIPATORY SET:

42. Video clips of the owl in action capturing its prey. A video clip of a demonstration on how to break apart a pellet is also shown. Review the owl’s role in the forest food chain based on the previous lesson on food chains/webs.  

PROCEDURE: 

43. Identify skeletal parts of the vole using an overhead transparency of the diagram the students will follow during the experiment. Simplify the difficult labels into more easily recognizable body part equivalents—ex. “backbone” for “vertebrae”

44. Students will work with partners.

45. Distribute materials (see list)

46. Teacher guides the students through the initial phase of breaking apart the owl pellet.

47. Carefully separate the bone from the gray material.

48. Classify and arrange the bones on the Styrofoam plate per the supplied diagram. 

MATERIALS:

26. Owl pellets

27. Vole skeleton diagram sheets

28. Vole skeleton diagram transparency + overhead projector

29. Styrofoam bowl

30. Styrofoam plate

31. Toothpicks

ASSESSMENT:

8. The completed project of the rodent skeleton glued to construction paper accompanied by a skeleton map. This is this unit’s first authentic assessment. The students will be able to visually gauge their success at dissecting the owl pellet and finding a variety of bones to reconstruct a skeleton. 
CLOSURE:

7. Explain how owl pellets are formed.

8. Is the owl harmful or helpful to the forest food chain and ecosystem?

EVALUATION: The most challenging experiment yet. Giving students a material that many turn up their noses to was quite a feat. Once the initial gross out comments were toned down were they able to better focus and perform the experiment. This lesson stretched out to three days to give more students enough time to dissect the owl pellets and glue them to the construction paper. The projects will be on display in the hallway for everyone to see. I felt it was best to allow this extra time for those with poor fine motor skills. Dissecting was much easier than gluing together the vole skeleton from the pellet. The quality of the skeleton recreation varied widely but the students had fun learning, most importantly.  
SCIENCE    Grade 4   Day 11   Lesson 9


EXPLORING FORESTS

Building a Forest Model Terrarium

STANDARDS FOLLOWED:


PDE ST3.2.4.B—Use the five senses to describe objects in the world.
PDE ST3.1.4.C—Illustrate patterns that occur and reoccur in nature

PDE ST3.2.4.C—Recognize and use elements of scientific inquiry
PDE ST3.3.4.A—Know the similarities and differences among living things
PDE R1.4.3.A—Write narrative piece with detailed descriptions of events
OBJECTIVES: 

13. Identify the characteristics and components of forest environment by creating a living classroom model in a terrarium.
14. Identify procedures for terrarium observations and essay writing follow-up activity. 

ANTICIPATORY SET:

49. Display internet images of terrariums. Identify the contents of a terrarium, living and non-living. Connect images of terrariums with today’s lesson.

PROCEDURE: 

50. Identify the components that will make the forest model (see materials list)

51. Build the forest model starting with the herb layer, then work up to the canopy layer. 
Introduce the insect life to the forest model. Identify their purpose in the forest model. 

52. Connect the external light source. This will act as a “sun” and be set on a timed cycle.

53. Observe what happens to the environment when light and water (from the spray bottle) is introduced. Predict what will happen
54. Distribute Terrarium Observation packet. Explain directions and assignment parameters
MATERIALS:

32. laptop computer and projector

33. glass aquarium

34. colored aquarium gravel

35. wood chips

36. small stones

37. grass seed

38. potting soil

39. potted plants

40. grow light + stand

41. electrical accessories

42. spray bottle

43. measuring cups

44. thermometer

45. mealy worms

46. duct tape

47. Handouts

ASSESSMENT:

9. The terrarium observation sheets which will be completed over the next weeks. This will be a language arts based assessment of writing skill, vocabulary use, and spelling.

CLOSURE:

9. Can you make some predictions as what might happen in the terrarium overt he next few days? Weeks?
EVALUATION:

This is exactly the type of lesson that Dr. Art Smith of WCU stresses you must model to be an effective teacher of science. It must be hands-on and visual. Working against me with this lesson was the class size. This lesson is better suited for up to 15 students. Anything more and you should have a much bigger aquarium to work with. Working on a student teacher’s standard of living and you tend to use what you have at hand. Nevertheless, for the future, larger aquariums can be purchased with classroom funds and re-used every year. Classroom management was a bit more difficult with this lesson. Dr. Bates was invaluable in recommending that acceptable levels of whispering among students are acceptable during large demonstrations. Already, even after the lesson, the students are visually glued to the small terrarium and asking questions   
SCIENCE  Grade 4
Day 12    Lesson 10


EXPLORING FORESTS
Nature Walk Preparation

STANDARDS FOLLOWED:


PDE ST3.1.4.C—Illustrate patterns that occur and reoccur in nature

PDE ST3.2.4.C—Recognize and use elements of scientific inquiry
PDE ST3.3.4.A—Know the similarities and differences among living things

OBJECTIVES: 

15. Identify the activities that will be conducted and safety procedures to be followed in a planned nature walk into a forest. 

ANTICIPATORY SET:

55. Display a DVD containing footage of an actual deciduous and coniferous forest, similar to what they can expect to see on their nature walk. The clip will preview what to be expected.

PROCEDURE: 

56. Distribute and explain nature walk activity packet.

57. Explain safety procedures and being respectful of natural habitats.

58. Announce pairings for the nature walk—buddy system

59. Check the weather conditions for the nature walk.

MATERIALS:

48. DVD, DVD player, TV

49. Terrarium observation packets

50. Nature walk activity packets

51. Empty backpacks

52. Clipboards

53. Crayons

54. Magnifying glasses

55. Two pencils

56. Plastic bags

ASSESSMENT:

3. Ask the students if they can verbally review their activities, safety procedures, habitat rules, and what they need to bring along. Since this a preview lesson, the assessment can be informal.
CLOSURE:

4. Predict what we might see, hear, and touch on the nature walk. Discuss how the predicted weather conditions may affect what they experience.

EVALUATION: I’ve learned the necessity of taking the time to explain directions and expectations to students. This field trip is going to be my first excursion beyond the classroom with them, so I want to ensure that little will be left to chance. My field trip packet may be too detailed for fourth graders but the prospect of playing the I Spy game is exciting for the students. I didn’t even receive a question about the eventual prize. I will be teaming up students of mixed abilities to even the playing field. Hopefully, this will encourage competition and promote better cooperative learning. This lesson was also a good way to prep some students who never walked through a wooded area before in school. The DVD was effective in building toward a more concrete representation just prior to the nature walk, to show what they are going to expect on their walk. I thought adding the safety tips were a prudent move as well. The last thing you need is a kid accidentally injuring themselves. 

SCIENCE  Grade 4   Day 13    Lesson 11


EXPLORING FORESTS
Taking the Nature Walk

STANDARDS FOLLOWED:


PDE ST3.2.4.B—Use the five senses to describe objects in the world.

PDE ST3.1.4.C—Illustrate patterns that occur and reoccur in nature

PDE ST3.2.4.C—Recognize and use elements of scientific inquiry
PDE ST3.3.4.A—Know the similarities and differences among living things

OBJECTIVES: 

1.  Identify living and non-living objects during a live nature walk in the forest. 

ANTICIPATORY SET:

60. Fast review of rules and procedures for the field trip and recheck of materials list.

PROCEDURE: 

61. Hike to woods.

62. Brief again on rules and procedures.

63. Distribute bags and packets.

64. Start I Spy game

65. Verify student sightings

66. Stop I Spy game

67. Collect leaves for rubbings

68. Observe leaves with magnifying glasses

69. Complete two rubbings

70. Collect leaf rubbings and bags

71. Return to school

MATERIALS:

57. Nature walk activity packets

58. Empty backpacks

59. Clipboards

60. Crayons

61. Magnifying glasses

62. Two pencils

63. Plastic bags

ASSESSMENT:

5. Collect leaf rubbings. Each student turns in rubbings of two different leaves.

6. Verify sightings during I Spy game.

CLOSURE:

7. Discuss initial reactions to nature walk upon return to the classroom. 

EVALUATION:

This field trip/nature walk was conducted without issues or problems. The students were engaged the moment we left the school building. The only management issue was how to curb the enthusiasm of the students during the field trip. There was a need to review the rules of I Spy and distribute the specimen bags, clipboards, and information packets. Since this was outdoors in a relatively isolated part of a wooded plot behind a townhouse complex, noise level was never an issue. The only problem with the game was that occasionally it wasn’t possible to verify every sighting, especially with items that repeated themselves (spider webs) Even with the co-op assisting, certain students weren’t getting credit, so an impromptu rule was made limiting the number of sightings in one location. There was enough time to get through most of the planned activities. One activity was never implemented due to time constraints. There was sufficient activity with the I Spy game and the leaf rubbings. 

SCIENCE    Grade 4     Day  14   Lesson 12


EXPLORING FORESTS
Unit Test Review

STANDARDS FOLLOWED:


PDE ST3.1.4.C—Illustrate patterns that occur and reoccur in nature

PDE ST3.2.4.C—Recognize and use elements of scientific inquiry
PDE ST3.3.4.A—Know the similarities and differences among living things

PDE ST3.7.4.E—Use a web browser

OBJECTIVES: 

16. Identify characteristics of deciduous, coniferous, and rain forests. 

17. Use a computer connected to the web to make a word puzzle based on vocabulary words used in this unit.

.

ANTICIPATORY SET:

72. Two teams of students are formed. Two students to the board and are asked to supply the correct vocabulary word used in a CLOZE sentence. The first student that writes down the correct answer scores a point for his her side of a word given by the teacher. 

PROCEDURE: 

73. Use Venn diagram to compare/contrast the three forests.

74. Distribute laptops.

75. Access http://www.puzzlemaker.com and make a word puzzle with 20 key vocabulary words from the unit.

76. Print and complete the puzzle.

MATERIALS:

64. Laptop computers

65. Wireless internet connection

ASSESSMENT:

10. Collect word puzzles for credit.

CLOSURE:

10. What last questions do you have before taking the test?

EVALUATION:

I believe the students had fun with this review. Playing games are the best means to review material. Kids also like to make puzzles and do them. This website was used before by the students in computer class so there was a minor likelihood that the task of creating an on-line puzzle would be daunting to any student in the class. My prediction is that material that was covered during the last few lessons will be recalled on the test more readily that the material covered in the first few lessons.   

PART EIGHT: ASSESSMENT

	OBJECTIVE
	MATERIALS
	PA STANDARDS
	STRATEGIES/
METHODS
	ASSESSMENT

	L1: Identify the functions of forests in relation to the earth’s natural processes. 


	Pre-test worksheets

Bag of pine cones, branches, acorns, etc., world maps


	PDE ST3.1.4.C
PDE ST3.2.4.C

PDE ST3.3.4.A
PDE C5.4.3.E


	Direct instruction

Class discussion
	Formative (unit pre-test)

	L2: Identify how temperature and rainfall affect forest growth.


	Handouts reprinted from teacher’s manual,
colored markers,
potted plant,
spray bottle of water


	PDE ST3.1.4.C
PDE ST3.2.4.C

PDE ST3.3.4.A
PDE C5.4.3.E
	Direct instruction

Class discussion

Individual work
	Formal

Informal

	L3: Identify characteristics of deciduous (broadleaf) forests that grow in temperate zones
	Leaf samples

Sheets of white paper

Colored pencils/
crayons


	PDE ST3.1.4.C
PDE ST3.2.4.C

PDE ST3.3.4.A
PDE AH9.1.3.A 

PDE AH9.1.3.B


	Direct instruction

Class discussion

Individual work
	Formative
 (quiz 1)

Formal

Informal

	L4: Identify characteristics of coniferous forests that grow in temperate zones. 


	Leaf samples

white paper 

colored pencils
/crayons


	PDE ST3.1.4.C
PDE ST3.2.4.B

PDE ST3.2.4.C

PDE ST3.3.4.A
PDE AH9.1.3.A 

PDE AH9.1.3.B


	Direct instruction

Class discussion

Individual work
	Formal
Informal

	L5: Identify characteristics of rain forests that grow in tropical zones. Identify the four layers of plants in the rain forest. Compare the varieties of plants and animals to other forests.


	CD-R, laptop, and projector

Handouts (2) 

colored pencils/
crayons


	PDE ST3.1.4.C
PDE ST3.2.4.C

PDE ST3.3.4.A
PDE AH9.1.3.A 

PDE AH9.1.3.B
	Direct instruction

Class discussion

Individual work
	Formal

Informal

Formative 

(quiz 2) 

	L6: Identify the difference in the variety of tree species between deciduous, coniferous, and rain forests.


	Fifteen bean and three bean assortment, Two bowls, clipboards, markers, note cards, pencils, cups


	PDE ST3.1.4.C
PDE ST3.2.4.C

PDE ST3.3.4.A
PDE ST3.5.4.B

PDE M2.6.3.A
	Direct instruction

Class discussion

Individual work
	
Formal

Informal


	OBJECTIVE
	MATERIALS
	PA STANDARDS
	STRATEGIES/
METHODS
	ASSESSMENT

	L7: Identify characteristics of a simple forest food chain and the plants and animals that comprise it. Identify key concepts like community and ecosystem.


	paper, scissors, tape to make chain,

Food Web game


	PDE ST3.1.4.C
PDE ST3.2.4.C

PDE ST3.3.4.A
	Direct instruction

Class discussion

Individual work

Group work
	Formal

Informal

	L8: Identify the process of an owl’s food digestion.

Identify characteristics and composition of owl pellets and how they are representative of the owl’s role in the forest food chain and ecosystem.


	Owl pellets

Vole skeleton diagram sheets

Vole skeleton diagram transparency + overhead projector

Styrofoam bowl

Styrofoam plate

Toothpicks


	PDE ST3.1.4.C
PDE ST3.2.4.C

PDE ST3.3.4.A
	
	Formal

Informal

	L9: Identify the characteristics and components of forest environment by creating a living classroom model in a terrarium. Identify procedures for terrarium observations
	laptop & projector, glass aquarium, colored aquarium gravel, wood chips, small stones, grass seed, potting soil, potted plants, grow light + stand electrical accessories, spray bottle, measuring cups, thermometer, worms, duct tape, handouts


	PDE ST3.1.4.C
PDE ST3.2.4.B

PDE ST3.2.4.C

PDE ST3.3.4.A
	Direct instruction

Class discussion

Group work
	Formal

Informal

	L10: Identify the activities and procedures that will be observed in a planned field trip into a forest. 


	DVD, DVD player, TV,

Terrarium observation packets, Nature walk activity packets, empty backpacks

clipboards, crayons, magnifying

glasses, 2 pencils, plastic bags


	PDE ST3.1.4.C
PDE ST3.2.4.C

PDE ST3.3.4.A
	Direct instruction

Class discussion


	Informal

	L11: Identify living and non-living objects during a live nature walk in the forest. 


	Nature walk activity packets, empty backpacks

clipboards, crayons, magnifying glasses, 2 pencils, plastic
bags

	PDE ST3.1.4.C
PDE ST3.2.4.B

PDE ST3.2.4.C

PDE ST3.3.4.A

	Direct instruction

Class discussion

Group work
	
Formal

Informal

	L12: Identify characteristics of deciduous, coniferous, and rain forests. Operate a computer connected to the web to make a word puzzle.

	Laptop computers w/ wireless internet 

Printer

	PDE ST3.1.4.C
PDE ST3.2.4.C

PDE ST3.3.4.A
PDE ST3.7.4.E
	Direct instruction

Class discussion

Group work
	Informal

	
	
	
	
	Summative

(unit test)


SCIENCE: Exploring Forests

NAME __________________________DATE__________

1. Do you think all forests are the same? Please explain your answer.

2. Do they all have the same kinds of trees and plants? Please explain your answer.

3. List some words you think of when you read the word forest.

SCIENCE QUIZ: Forests and Rainfall

Name__________________________Date_________

1. Which of the following climate zones DOES NOT have forests?

a) Polar

b) Temperate

c) Tropical

2. This zone has warm/hot summers and cool/cold winters.

a) Polar

b) Temperate

c) Tropical 

3. True or False: Climate zones with lots of forest growth have some areas where forests don’t grow.

4. True or False: Forests can grow in areas with little rainfall.

5. On the attached world map, label the 3 climate zones. (Be sure your name and today’s date is written on the map!)

SCIENCE Worksheet: Coniferous Forests
Name__________________________Date_________

1. From HIGHEST to LOWEST, name BOTH layers in a coniferous forest.

a.

b.

2. What kind of covering do coniferous trees have to keep water in their leaves?

3. Coniferous trees have leaves that look like

__________________ .

4. Draw and label the plant layers of coniferous forest on the back of this sheet. Use colored pencils or crayons to make it colorful!

SCIENCE Worksheet: Deciduous Forests
Name__________________________Date_________

4. From HIGHEST to LOWEST, name all 4 plant layers in a deciduous forest.

a.

b.

c.

d.

5. Name the substance that plants use to make food.

6. Deciduous trees have leaves that are

 _____________ and ______________ .

4. Draw and label the plant layers of deciduous forest on the back of this sheet. Use colored pencils or crayons to make it colorful!

SCIENCE Worksheet: Rain Forests

Name___________________________________Date______________

7. From HIGHEST to LOWEST, name all 4 plant layers in a rain forest. (4 points)

a.

b.

c.

d.

8. Which layer do most of the rain forest animals live? (1 point)

9. Which layers receive the most sunlight? (2 points)

10. Which layers receive the most shade? (2 points)

11. Most tropical rain forests are

 ____________________ and ______________________. 

throughout the year . (2 points)

 4. Draw and label ALL the plant layers of a rain forest on this sheet. Use colored pencils or crayons to make it colorful! (5 points)

SCIENCE QUIZ: Forest Layers

Name__________________________Date_________

6. Draw a line to match the forest type with the appropriate layer structure.

DECIDUOUS




Emergent layer

Canopy layer

Understory layer

Forest-floor

CONIFEROUS




Canopy layer

Understory layer

Shrub layer

Herb layer

RAIN FOREST




Canopy layer

Forest-floor layer

	Name_______________________

          ______________________

Variety of Beans
	Date__________________

	Bowl 1
	Bowl 2

	KIND OF BEAN

NUMBER OF BEANS

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

	KIND OF BEAN

NUMBER OF BEANS



	
	


SCIENCE Worksheet: Forest Model-- “Terrariums”
Name__________________________________Date_____________

We are going to create our own indoor forest environment called a “terrarium.” Ours will feature characteristics of different kinds of forests. It would be impossible to create an exact model. Our terrarium will feature the following:

1. Three layers of “soil”

2. Grass seeds

3. Rocks and stones

4. Plants (several different layers)

5. Real live insects!

6. Controlled “sunlight” by a grow light
7. A thermometer to monitor temperature 

Each week until the end of the unit on forests, you will record your observations on the conditions inside the terrarium. You will record your data on a sheet like the attached sample titled: TERRARIUM OBSERVATION DATA.

For homework, you will be assigned to write a five sentence paragraph based on the data you’ve collected. The paragraph will be written on a second sheet attached to the first TERRARIUM OBSERVATION DATA sheet. The paragraph should look something like this:

________________________________________________________
TERRARIUM OBSERVATION FOR  (that day’s date)

The time of this observation is 10:33 AM. The temperature inside the terrarium is 72 degrees. The plants in the terrarium look like they might have died because they look all dried up and brown, but I am not sure. Maybe they need more water. The insects are eating all the plants in the terrarium. They were not eating them last week. I think they are eating too much food. I hope they don’t get sick from eating too much. Sleepy the caterpillar is jumping up and down when we water the plants. 

_________________________________________________________ 
The TERRARIUM OBSERVATION DATA sheet and the completed paragraphs are due on Friday of each week of the experiment.  These WILL BE GRADED based on the following 4 point scale.

RUBRIC FOR GRADING TERRARIUM OBSERVATION DATA paragraphs

	Points
earned
	1. Number of questions

answered
	2. Number of sentences

written
	3. Misspellings

	4
	all FIVE
	FIVE or more
	ZERO

	3
	FOUR
	FOUR
	ONE to TWO

	2
	THREE
	THREE
	THREE to FOUR

	1
	Less than

THREE
	Less than THREE
	Greater than FOUR


SCIENCE: TERRARIUM OBSERVATION DATA

Name ________________________ Date _________

1. Time of observation __________

2. Temperature inside terrarium _________

3.  Descriptive observations of plant life inside the terrarium
compared to your first observation.

4. Descriptive observations of animal life inside the terrarium compared to your first observation.

5. Descriptive observations of any other environmental conditions inside the terrarium compared to your first observation. (use other side of this sheet)

NAME__________________________DATE___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_________________________________________________

SCIENCE: TERRARIUM OBSERVATION DATA

Name ________________________ Date _________

6. Time of observation __________

7. Temperature inside terrarium _________

8.  Descriptive observations of plant life inside the terrarium
compared to your first observation.

9. Descriptive observations of animal life inside the terrarium compared to your first observation.

10. Descriptive observations of any other environmental conditions inside the terrarium compared to your first observation. (use other side of this sheet)

NAME__________________________DATE___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_________________________________________________

SCIENCE Quiz: Food Chain
Name__________________________Date_________

1. Illustrate a four step forest food chain and label each step.


NATURE WALK ACTIVITY PACKET

NAME __________________________ DATE __________

1. What you’ll need:

Old clothes

Walking/hiking shoes (it may be muddy!)

A hat (optional)

Gloves (optional)

Backpack for the following items:

a. nature walk activity packet

b. clipboards

c. two pencils

d. crayons

e. magnifying glasses

f. plastic bags

2. What we are going to do:

Identify leaves using the Hillsdale Tree Key

a. We will do one together on the nature walk

Leaf Rubbing

a. All along the trail, begin gathering a few good looking leaves (not yet fully dried) in your plastic bags. Each partner should try to find two different kinds of leaves along the trail.

b. At a certain point on the trail, we will stop to allow you to complete the next step. (Weather permitting)

c. You and your partner will identify their two leaves (four total) using the Hillsdale Tree Key. 

d. After you have identified the leaves, one partner does a rubbing of their leaves, while the other does a rubbing of their leaves.

e. You are able to do more if time permits.

I Spy

Points will be awarded to each group who can positively identify each of the following:

a. A bird – 25 pts

b. A four legged mammal – 50 pts

c. An animal dropping – 50 pts

d. Crawling insects – 50 pts

e. A spider’s web – 75 pts

f. A red flower – 75 pts 

g. A coniferous tree – 75 pts

h. A bird with colored feathers other than black – 100 pts

i. Animal tracks – 100 pts

j. A blue flower – 100 pts

k. A butterfly -- 250 pts.

l. A lizard or amphibian – 250 pts

All identifications must be confirmed by either Mr. H. or Mr. Ransford.

The winning pair will receive a special prize from Mr. H.

SAFETY PRECAUTIONS:

1. STAY WITH YOUR PARTNERS AND THE GROUP.

2. NO RUNNING OR LOUD VOICES.

3. WATCH WHERE YOU ARE WALKING.

4. DO NOT DISTURB NATURAL HABITATS.

5. KEEP YOUR EYES AND EARS OPEN AT ALL TIMES!

6. ALERT MR. H. OR MR. RANSFORD IMMEDIATELY IF YOU SEE SOMETHING UNUSUAL OR OUT OF THE ORDINARY

NOTES:

EXPLORING FORESTS
word search
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EXPLORING THE FORESTS
Unit Test 

NAME ____________________________________________ DATE _______________
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1. Name two climate zones where most forests grow (2 pts.)

a. ______________________________           b. ______________________________

2. Why do most forests grow in these climate zones? (4 pts.)

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

3. The climate zones that have the most forests also have areas where no forests grow. Why do you think forests don't grow in these areas? (4 pts.)

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________         

4. How can you tell whether a forest is deciduous or coniferous? (4 pts.)

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

5. Match each label with the forest layer labeled A, B, C, D in the illustration. (4 pts.)

_______ shrub layer

_______ herb layer

_______ canopy layer

_______ understory layer

6. A food chain shows how one living thing provides energy for another. The beginning of all food chains is the sun. Draw a food chain. Include THREE living things that live in the forest community. Add labels. (5 pts.) 


6. Suppose something in your food chain is destroyed. Tell what its loss might mean to other living things in the forest. (4 pts.)

7. Which type of forest has the greatest variety of living things? Why might this be? 

(4 pts.)

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

All assessments and handouts had to be approved by the cooperating teacher to ensure that they covered the text content. The summative assessment was based on the text provided version. I was given a choice to slightly revise it to reflect what was covered in my unit. I examined it and determined that the formatting was inappropriate for this age level. There needed to be more spacing between the diagrams and questions. This also addresses the fine motor issues among students who need extra space to answer questions.   

Lessons 2 and 8 each required one extra day for completion. This was based on informal assessment of performance during activities. There is a wide variety of competencies in this class and that had to be recognized. Lesson 2 required extra time to allow students to fully synthesize two primary lesson concepts. After the extra day of essentially a re-teach, I revised a formal assessment to reflect the extra lesson. Lesson 8 had to contend with a variety of fine motor issues among the students. Many students needed extra time to dissect the owl pellets and glue them to the construction paper. 

Some of the assessment results for the unit were not what I had hoped for them to be. I was disappointed in the post-test scores. Students did not carefully review the content from the first third of the unit. I was able to target those questions for the greatest point losses. There was only a very general level of recall. The quiz results were more positive and given with at least 1-2 days of the lesson. These students are still at a stage of learning how to study for tests. They haven’t grasped yet the skill of studying long range assignments.
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CHAPTER NINE: MECHANICS
This document has been checked and is free of spelling and grammatical errors. It contains, as far as I know, all required chapter content.

CHAPTER TEN: SELF EVALUATION

A great deal of the planning of this unit resembled another process of which I am greatly familiar. The symbiosis between education and other fine arts has always been fascinating to me, especially in the method of planning and execution. Both fields require expert organization to ensure success. Both fields require imagination and creativity to ensure success. Both fields require dynamic and engaging personalities to stir interest among a target audience. Both are driven by market-style demographics and techniques to promote their own enterprise.
Hypothetical #1—I am producing a film about the American Revolution and I want to market it to kids 9 to 15 years old to impart historical knowledge and entertain simultaneously. I will conduct a market survey and tabulate the results, so I can know how to produce the film that most 9 to 15 year olds will understand and appreciate. I will hold a test screening of the finished product and then survey the audience to find out what they liked and did not like about my film. If there was something an overwhelming segment of the audience didn’t like, I could reshoot or reedit some scenes t make it work better next time.
Hypothetical #2—I am teaching a unit of science on forests to a fourth grade class. I want to make it interesting with hands-on experiments and cooperative activities. At the start of the unit, I formally and informally assess what they know, their attitudes, feelings, and let that feedback guide my future lesson plans. I want to make this unit’s content fun to learn. When the unit is completed, I will assess what this fourth grade class has learned and what they haven’t learned. That way I can decide to reteach a lesson if needed and possibly retest afterwards.
Adapting the teacher’s manual was like being hired to direct a film written by major novelist or screenwriter. An expert director studies the content carefully, does research on the subject, immerses themselves in the subject totally. Actors do the same thing when they research roles. The director usually do a rewrite to interject their own ideas, make it adapt to their own audience, who have specific tastes and preferences. The “pre-production” phase of making films is like compiling the bibilography and a materials list for the lesson plans.

Directing the film with your script is teaching the lesson plans in the unit. Each day is a new challenge while hearing a barrage of questions and comments from your “crew.” Things happen that require flexibility and quick thinking. The weather may not cooperate, a piece of technology can’t seem to work properly, there’s difficulty maintaining focus on the task at hand. This is all within the responsibilities of the teacher as director. It can seem crazy at times but there’s sometimes another day to try again.
Leading a class with instruction is not only very director-like but very actor-like as well.

An actor doesn’t just play make believe. They invent a meaningful and truthful reality based on observation and research, very scientific, indeed. When they impart this truthful reality they require the attention of an audience who often offer spontaneous “informal assessments” (in the form of applause) during a performance. The actor offers verbal and non-verbal cues in sharing their message to the audience, who is (hopefully) listening very carefully. The audience (hopefully) is analyzing what’s being seen and heard, just like students should be thinking about the content of a lesson as the teacher is sharing it, formulating questions and reactions. Any effective lesson, film, play, or TV program must rouse emotions and thinking. This is where the teacher/director/actor must succeed for everything to click in the minds of students.

If I were to do this unit again, I would consider chunking the unit in half and offering an additional summative assessment immediately after Lesson 6, which is the exact midpoint of the unit. The assessment results support the idea that overall student retention of older facts was not ideal. Again, when you are planning a unit on someone else’s timetable, it’s difficult to put in everything you think would make it even more awesome for your students. I believe the linearity of the unit’s content and the use of Dale’s Cone of Experience as a guide was an effective approach. My instinct to extend certain lessons when necessary was sound.  Taking into account all levels of assessment I believe the unit had many positive aspects that could have been improved with more time and better technological resources. Besides all this meta-analysis, the students had a lot of fun with the unit, especially during the field trip and even the dissection of owl pellets.
APPENDIX
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